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SEDUCED  GLUTATHIOIIE  CONTENT  07  RETICULOCYTES  AMD 

NORMOCYTES  . 

/Follovine  is  the  translation  of  an  article  by  7.  Belfiore,  S. 
Perl it o,  and  J.  Meldolcsi  in  the:  Italian- languase  periodical 
Bolletino  della  Socictg  Italianr.  di  Biologia  Sperimentale  (Bulle¬ 
tin 
No  23 


Xi  UXIiU  UUlia  uUw  J-L-  U.A  V.LJ.  U  jJtJA  XtUVgAl 

of  the  Italian  Exn'erincnt'al  Biology  Society),  Naples,  Yol  39> 

3,  1963,  paces  1520-15&J 


From  the  Institute  of  Patholocical  Medicine  of  Catania  University. 

Catania  section  —  2 6  July  I9S3  session. 

In  earlier  research  on  the  enzyme  metabolism  inheritance  of  the 
younc,  morpholocically  reticulated  erythrocyte,  \/e  discovered  a  considerable 
increase  in  the  malicodehydroeonasc  (1),  elutani'c-oxalacetic  and  glutamic - 
pyruvic  transaminase  and  arcinasc  activity  (2),  and  in  the  aldolase,  Glu- 
cose-6-phosphate  dehydrocenasc,  nhosphohexoscisomerase,  and  lacticodehydro- 
cenase  (3),  pyruvatobinase,  pho sph ocluc or.at e  dehydroecnase  (4),  Isocitrico- 
dehydroecnase  (5)  activity  and  in  the  ATP  content  (6);  on  the  other',  hand, 
vc  were  unable  to  observe  any  sicnificant  chance  in  the  acid  phosphatase 
activity  (7)  and  in  the  ATP-aoe  activity  (*!•}. 

In  this  article  we  are  goinc  to  describe  the  behavior  of  reduced 
Glutathione  (GSIl)  which  appears  particularly  interostinc  to  us  not  only  be¬ 
cause  of  the  creat  importance  of  elutathione  in  the  metabolism  of  the  eryth¬ 
rocyte  but  also  with  a  view  to  the  correct  interpretation  of  the  chances  in 
"lutathionenia  in  those  syndromes  which  are  characterised  by  intense  rcticu- 
i'ocytosic.  On  the  basis  of  earlier  observations  (8,  9)  wc  can  cay  that  the  • 
content  of  reduced  Glutathione  in  the  younc  human  rod  blood  corpuscles  --  , 
separated  accordinc  to  the  method  of  fractionated  ultracentrifupation  — 
does  not  reveal  any  sicnificant  chances. 

Materials  and  methods.  The  investigation  was  conducted  on  two  croups 
of  10  rabbits  of  both  sexes  with  an  average  weicht  of  1.5  *G-  The  animals 
in  one  croup  were  treated  with  a  daily  injection  of  10  me  of  acetylphenyl- 
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hydrazine  por  kg  of  weight  for  a  period  of  5  days;  the  animals  in  the  second 
croup  were  bled  daily  for  an  amount  of  about  25  ml  for  a  period  of  5  days. 

Lcfore  the  start  of  treatment  and  on  the  7th,  12th,  and  20th  days  we  took 
blood  samples  by  means  of  cardiac  puncture  using  a  hepariained  syringe.  We 
mode  a  count  of  the  erythrocytes  and  reticulocytes  in  these  samples,  using 
brilliant-blue  cresyl  staining;  finally,  using  the  washed  red  blood  corpuscles, 
centrifugated  at  3,000  rpn  for  a  period  of  10  minutes  and  than  lysed  with 
dir, tilled  waiter,  we  determined  the  reduced  glutathione.  This  determination 
war,  ir.de  using  the  method  of  Crunert  and  Philipps  as  modified  by  Beutler 
(10);  the  GSIl  was  expressed  in  mg  per  100  ml  of  red  blood  corpuscles. 

Results.  The  results  obtained  in  the  group  of  animals  treated  with 
acetylphenylhydraaine  (see  figure  below)  indicate  that,  before  the  start  of 
the  experiment  (and,  therefore,  under  normal  conditions),  the  average  number 
of  red  blood  corpuscles  per  cu  mn  was  5,270,000,  the  percentage  of  reticulocytes 
was  2.7,  arid  the  glutathione  content  was  27?-  mg  per  100  ml  of  red  blood  corp¬ 
uscles.  On  the  7th  day  of  the  experiment  —  that  i3,  at  the  moment  of  maxi¬ 
mum  anenizttion  and  most  intensive  reticulocytosis  (1,420,000  red  blood  corp¬ 
uscles  per  cu  mm  and  95$  reticulocytes),  the  reduced  glutathione  was  462  mg 
per  100  ml;  compared  to  the  basic  values,  this  was  an  increase  of  69$  which 
was  statistically  significant  (p  <  0,01) ;  on  the  13th  and  20th  days,  the  pro¬ 
gressive  normalization  of  hematological  conditions  (2,510,000  and  3, 593 » 030 
red  blood  corpuscles  por  cu  mn;  reticulocyte  percentages  7  and  2.5,  respectively), 
was  paralleled  by  a  prompt  normalization  in  the  content  of  reduced  Glutathione 
which  was  274  and  261  mg  per  100  ml  of  red  blood  corpuscles. 
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P. educed  glutathione  content  of  rabbit  erythrocytes  during  e:cperinental  hemoly¬ 
tic  anemia.  Legend:  (l)  GSII;  (2)  reticulocytes;  (3)  erythrocytes;  (4)  days 


of  treatment;  (5)  red  blood  corpuscles. 
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The  second  group  of  animals  —  in  which  reticulocytosis  had  been  pro- 
'■ood  by  means  of  repeated  bleeding  —  we  used  as  control  in  order -vto  deter- 
.  -..'nether  the  changes  in  the  glutathione  content,  as  revealed, injttie  first 
y.  :■■■■•",  vers  influenced  by  the  tonic  action  of  the  hemolyzing  substance;  Start- 
;;  from  the  sene  basic  conditions,  we  noted,  on  the  7th  day,  that  a  red  blood 
count  of  7, 593,000  per  cu  m  and  a  reticulocytosis  of  *1-1$,  was  paralleled  by 
a  glutathione  content  of  332  mg  per  100  ml  of  red  blood  corpuscles;  compared  to 
the  initial  conditions,  we  had  a  21.7$  increase  which  was,  statistically,  signi¬ 
ficant  (p<To.02).  On  the  12th  day  there  was  still  a  certain  degree  of  anemia 
(2,900,000  red  blood  corpuscles  per  cu  mm)  and  the  reticulbcytosis  had: dropped  •' 
to  15$;  at  that  time  the  glutathione  had  returned  to  normal 'limits ; (271  ng  per 
100  ml  of  red  blood  corpuscles) .  Considering  the  difference^ in  reticulocytosis , 
it  is  obvious  that  the  results  obtained  in  the  two  groups  of -animals ’ere  •suf¬ 
ficiently  in  agreement.  •  <’• 

A  mmibex-  of  nonreticulatcd  elements  is  also  present  in  the  phase  of  maxi¬ 
mum  reticulocytosis;  we  can  the ref ore  say  that  the  glutathione  content' of  the 
reticulocyte  was  greater  than  the  figure  on  the  7th  day  of  our  experiment. 

Tills  was  easily  determined  by  moans  of  a  simple  mathematical  method  and  gave 
vs  a  figure  of  473  mg  per  100  ml  of  rod  blood  corpuscles. 

We  calculated  the  correlation  coefficient  between  the  reticulocyte  num¬ 
ber  and  the  glutathione  content  in  both  groups  of  animals.  This  coefficient 
was  highly  significant  (?<0  .001);  from  this  we  can  infer  that  the  glutathione, 
abundantly  contained  in  the  reticulated  erythrocyte,  diminishes  rapidly  down  to 
values  characteristic  of  mature  erythrocytes,  parallel  to  the  disappearance  of 
the  granular  end  filamentous  substance. 


The»e  results  indicate  that  the  high  content  of  reduced  glutathione  cons¬ 
titutes  a  characteristic  of  the  reticulocyte,  while  the  still  young  but  no1 
longer  reticulated  red  blood  corpusclpcJ( see  data  for  12th  day  of  our  experi¬ 
ment  )^rcveal|-  a  glutathione  content  which  does  not  differ  from  that  found  in 
the  mature  erythrocyte .  These  observations  agree  with  those  made  by  other 
authors  (8>— 9),  according  to  whoj/the  young  red  blood  corpuscles  —  separated 
according  to  the  method  of  fractionated,  ultracentrifugation  —  reveal  a  reduced 
glutathione  content  equal  to  that  found  in  mature  erythrocytes.  /  , 
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